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The Coronavirus Disease-2019 (COVID-19) is an infectious disease caused by the virus of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2).[@bib1] COVID-19 has reached a pandemic level. Its also affects socializing, economics, education, and research. Two months apart from the lockdown of the first city, Wuhan, China, the research institutes at Stanford University, California start their remote lecture plan from March 14th. Soon after, Harvard University announced its closure until May. Additionally, on March 23rd, the US government issued a "Stay Home, Stay Healthy" proclamation strengthening mandates on social distancing to slow the spread of COVID-19.[@bib2] However, this regulation has yet to flatten the infection curve of COVID-19. As of 17 July 2020, there have been 13,547,206 confirmed cases with 584,058 deaths globally.[@bib3] With the timely activation of the public health system, Taiwan is one of the countries with an early response to COVID-19.[@bib3] Currently, Taiwan received a 'rotten egg' from the pandemic with 452 cases diagnosed with COVID-19 and 7 cases of death, which fortunately is a relatively lower mortality rate compared to other countries.

Given the experience of SARS in 2003 and Dengue fever in 2015, the Taiwanese government was able to rapidly take action on this emerging infectious disease.[@bib3] The National Health Insurance, starting from 1995, currently covers over 98% of the population. This well-established insurance system with high coverage not only relieves the economic burden of health care but is an efficient patient tracking system for travel and exposure history. Instead of instituting a local, citywide, or national lockdown, most people in Taiwan maintain their daily activities, including biomedical research.

The active response of research institutes in Taiwan facing COVID-19 {#sec2}
====================================================================

There are several pivotal decisions and measures that contained COVID-19 and simultaneously permitted the function of research and educational institutes. For example, National Cheng Kung University (NCKU) in Tainan, Taiwan, immediately announced on February 9th a postponement of 2 weeks to the school start-day, originally scheduled for February 15th but extended to March 2nd.[@bib4] This decision was made by the NCKU President Huey-Jen Jenny Su when only 18 cases of COVID-19 were diagnosed in Taiwan. This important decision followed the Chinese New Year Holiday in Taiwan and permitted adequate time for a 14-day quarantine for all NCKU students traveling back from their hometowns in Taiwan or globally. For international students, the institute facilitated their direct transport with hired buses from the airport to the dormitory for quarantine. It was forbidden to go out, take public transportation or go to school, or the work office during this 14-day period. Those who failed to comply with central epidemic command and control measures were fined according to the Communicable Disease Control Act and could be under compulsory placement when necessary.[@bib3]

Second, to monitor the health condition of students, NCKU required them to fill out a health questionnaire on a regular basis, including body temperature, clinical symptoms and travel, occupation, contact and clustering history. To avoid a cluster of infection, the school encouraged students either to physically attend class, or better to attend by remote teleconference. To trace possible associations and locations, the school also requested each student to scan a unique QR code before entering each classroom or building. These QR codes out of each building and room created a real-time electronic track-map for the university. This permits retrospectively tracking the "electronic footprint" of each student, and the institute can immediately identify all students requiring quarantines if any of their contacts is subsequently diagnosed with COVID- 19.

Third, all attendees should wear surgical masks in class. To ensure that all citizens have access to masks, the surgical mask production was quickly scaled up in early April 2020 to 13 million masks per day for Taiwan\'s population of 23.8 million.[@bib5] Using the individual National Health Insurance card, each citizen could purchase 9 masks every two weeks. Using the "Mask Map" application (Mask Map App), the distribution and availability of masks in each pharmacy could be assessed in real-time. For international students, NCKU provided two masks each week.

Regarding the Taiwan nation\'s condition, in order to relieve some of the stress from the pandemic, the Ministry of Science Technology (MOST) announced that the deadline for local research projects had been extended for one year, and postponed the deadline for most oversea collaborations and funding support. This regulation and consideration helped our researchers to prepare and manage their personnel and experimental plan for 2 years, instead of spending all the funding inefficiently. Furthermore, like many other countries, the government also called several larger new proposals for this emerging infectious disease in respect to quarantine, treatment, vaccine production and prevention plans. The budget is usually large, highly competitive, and collaboration between institutes and overseas encouraged. At this point, several scientists with different backgrounds were encouraged to engage in the innovation, experimental design and cross-field collaboration of team building to help resolve this pandemic. From the viewpoint of science, this promotes progress for the world.

Furthermore, in our animal holding facility, the maintenance work such as animal housing, taking care of sensitive equipment, and monitoring for safety, anyone enters the research building has to sign up on a schedule, pass strict quarantine entrance controls, work at a social distance from the others, and are allowed a limited time. No new experimental plans and new animals should be initiated or imported to the animal facility at this critical moment. Some of the special or genetic knockout animals were suggested to be preserved in advance in case of total shut down of the facility.

In this global public health crisis, Taiwan tries the best to refrain from a lockdown. With the above strategies ([Fig. 1](#fig1){ref-type="fig"} ), as of April 28, 2020 there are "zero" newly documented cases of COVID-19 over the past 3 consecutive days and most of the research and education institutes function as usual.[@bib3] By sharing our experiences, we hope to establish a communication network with other countries to share and learn how to defeat COVID-19.Fig. 1The responses to COVID-19 strategies in National Cheng Kung University in Taiwan.Fig. 1

Funding source {#sec3}
==============

This study was supported by grants MOST 109-2634-F-006-023, 108-2314-B-006 -098 -MY3 and 109-2745-B-006-003 from the 10.13039/501100004663Ministry of Science and Technology of Taiwan.

Declaration of competing interest
=================================

The authors have no conflicts of interest relevant to this article.
